INTRODUCTION
. Once air is pumped into it, this mixture forms the characteristic covering of spittle in which cercopids complete development (Weaver and King, 1954) . The spittle covering is believed to protect cercopids from predators and parasites and from unfavorable microclimate conditions (Buckton, 1890; Jones, 1929; Whittaker, 1970) . In the one study to test the hypothesis that spittle protects against predation, the significant finding was that more dead spittlebugs placed in the field were missing after 48 h if spittle was not applied to their dead bodies than if spittle was applied (Whittaker, 1970) . The predators of the "spittleless" cercopids were not identified.
A second purpose of this research was to document prairie ants' use of cercopid spittle in aphid-tent construction. F. montana tends honeydew-producing aphids for food (Henderson, et al., 1989) . Aphid-tending F. montana aggressively attack most predators of honeydew-producing Homoptera, and they construct aphid-tents *Manuscript received by the editor November 17, 1989. 44 Psyche [Vol. 97 (i.e., housing on plants at the site of aphid feeding). Aphid-tents are built specifically to protect aphids and membracids (Wheeler, 1910; Jones, 1929; Way, 1963; Carroll and Janzen, 1973; McEvoy, 1977) and may even increase honeydew production (Stopes and Hewitt, 1909) .
Nothing has been noted in the literature about how aphid-tents made of soil and thatch hold together when suspended from plant stems. What is the "glue" for aphid-tent construction in groundnesting ants? We made observations of aphid-tent construction by prairie ants and attempted to identify the "glue" used to hold soil and thatch tents together. We present evidence that prairie ants utilize spittle for the construction of aphid-tents.
THE CERCOPID
Philaenus spumarius, the meadow spittlebug, is a univoltine species, hatching in early spring, developing through five instars and molting to the adult in early summer (Weaver and King, 1954) . It is common to Europe and North America, but has been reported from Asia, Africa, Japan, and South America (Hoffman, 1983) . Meadow spittlebugs feed exclusively on xylem sap (Wiegert, 1964; Horsfield, 1978) and have a host range of several hundred plant species (Weaver and King, 1954) . The concentration of nitrogenous compounds and sugar in xylem sap is extremely low (Pate, 1976 (Pate, , 1980 ), and necessitates a high feeding rate and the excretion of excess water (Hoffman, 1983) . The economic importance of spittlebugs is well known, many host plants suffer from cercopid feeding to some degree (Weaver and King, 1954; Wilson and Dorsey, 1957; Zajac and Wilson, 1984 In every month surveyed cercopid adults were more numerous in the antless plot than in the ant plot (Fig. 1) . Five percent of the cercopids collected in the ant plot in June and 5% from the antless plot in July were nymphs; all others collected were adults. Clearly, sweep samples were effective for collecting adult cercopids only.
Aphid-tents occurred on plant species that harbored spittlebugs listed above. Inside the soil and thatch and sometimes plant seed shelters were housed aphids, or membracids in the case of goldenrod, and their tenders, F. montana (see Fig. 2 ). Membracids feeding on goldenrod caused wilting of the leaves just above the feeding site.
In some cases wilted leaves covered the membracids and reduced the soil load needed for the aphid-tent.
Aphid-tent construction using spittle was observed in the field. Soil soaked with rainwater was also used for aphid-tents by F. montana tending Chaitophorus populicola Thomas on a small quaking aspen in Curtis Prairie. On the morning of 25 July, after an evening rain, two aphid-tents were present on the quaking aspen, and aphid numbers were higher inside the tent than outside. It is unlikely that spittle was used here because quaking aspen does not harbor spittlebugs. The tents were loosely constructed and lasted only about a day. By 27 July, both aphid-tents were gone.
Spittlebug nymphs were more abundant on R. crispus close to an ant nest (Table 1) . Every plant that harbored a spittlebug also harbored aphids. Forty-four percent of the 53 R. crispus within 6 rn of a nest with spittlemasses also had soil and thatch on them; however, the spittlemasses did not become functioning aphid tents (i.e., the enclosure was not complete and homopterans were not found inside). Laboratory. In all four tests of spittlebugs in ant cages, signs of ant predation were evident; 25% of the spittlebugs were missing after 72 h (range; 40% to 13% predation), and many spittlemasses were strewn with pieces of soil and thatch. All control spittlebugs remained in their spittlemasses for the 72 h duration (0% missing), and no soil and thatch were found on the spittlemasses. This result means that ants are predators of cercopids despite the spittle. (Note: statistics were not used in comparing the treatment with the control because the control had no variance.) Spittlemass remnants were partially collapsed by the soil and thatch that absorbed some of its moisture. This also provided ants with an access route to the spittlebugs. Three ants appeared to take up some of the spittle by ingesting it. Spittle drinking has also been noted in yellowjackets (Akre et al., 1976 Spittle provided protection to the cercopids from predatory ants, but the protection was not complete. Prairie ants can place soil and thatch on spittle, and in this way gain access to the soft-bodied nymphs. The behavior of aphid-tent building may have evolved from the more general habit of nest construction (Wheeler 1910; 353) . Arboreal ant species such as Oeeophylla, Polyrhaehis, Crematogaster and Liometopum construct aphid-tents using similar architecture and building materials as they use in the nest (e.g., paper carton or nearby leaves) (Wheeler 1910) . Likewise, for ground nesting ants, soil and thatch function as both ant nest and aphidtent building materials (Wheeler, 1910; Henderson, personal observations) . Spittle helps to glue together the soil and thatch aphid-tents.
Cercopid nymphs were actually present in greater numbers on R. crispus near an ant nest than farther away. It is unlikely that ants are influencing the distribution of cercopid nymphs in any positive way given the findings here. One possible explanation for the increased cercopid nymph distribution around an ant mound is that it is triggered by high populations of honeydew-producing Homoptera.
Aphid-tents are constructed from both rainwater, spittle, and possibly other moisture droplets as well, but spittle may be a better adhesive. The large surface area of an air-filled spittlemass allows for construction of a tent that can house more Homoptera since particles placed on the spittle will have a natural cavity. Tents constructed from water on the other hand, tended to adhere closely to the stem (laboratory observations). Spittle is also longer lasting than rainwater in the field due to the glandular additives in the excreta. Lastly, a large difference in energy output is realized between carrying a rainwater-soaked particle to an aphid feeding site, and carrying up a dry particle to be placed onto an already wet mass.
SUMMARY
The interaction of prairie ants and meadow spittlebugs was investigated in the field and the laboratory. Ants are predators of spittlebug nymphs and construct aphid-tents using the spittle. This is the first account of ant predation on spittlebugs and spittle use in aphid-tents. Spittlebug nymph distribution appears to be influenced by the distribution of honeydew-producing homopterans. Spittle is an especially good building material since it helps to form a natural cavity when layered with soil, persists for a long time and requires an ant to carry a dry (as opposed to wet) soil particle to the site of construction.
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